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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric 
conversion element where assembly in a post- process 
can be executed easily, and to provide its manufacturing 
method and a light receiver. 

SOLUTION: In a photoelectric conversion element, a 
semiconductor layer is formed on a support substrate, a 
rear side touches the supporting substrate, and the 
photodiode of PIN structure is given to the 
semiconductor layer of a photoelectric conversion region 
converting an incident light signal into an electrical 
signal, a surface layer 21 formed by doping a first 
conductivity-type impurity on the surface layer part of a 
surface side in the photoelectric conversion region of 
the semiconductor layer, a rear layer 24 formed by 
doping a second conductivity-type impurity on the 
surface layer part of the rear side in the photoelectric 
conversion region of the semiconductor layer, a 
peripheral conducting layer 23 formed by doping the 
second conductivity-type impurity on a region 

surrounding the photoelectric conversion region of the semiconductor layer, so that it is 
connected to the rear layer and is detached from the surface layer, electrodes 31 and 33 
formed positioned on the surface side of the semiconductor layer and are connected to the 
surface layer, and the peripheral conducting layer are installed. Thus, the surfaces of the 
contacts of the electrodes 31 and 33 can be flush, and the assembly of a post-process can 
easily be formed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)H*B#HF/f (JP) 



(12) & 



(a) mmwmm&mm^ 

#^2000-299489 
(P2000- 299489 A) 
(43) B ¥rit 12*f 10E 24 B (2000. 10. 24) 



(51) IntCl. 7 

H0 1L 31/10 
G0 2B 6/42 

H 0 1 L 31/0232 



F 1 

H0 1L 31/10 

G 0 2 B 6/42 

H01L 31/02 



f-T3-r(##) 
A 2H037 
5F049 
C 5F0 8 8 



(21) fflK#^ #H¥11-108056 

(22) ffiKB ¥^11^4^150(1999.4.15) 



mgffi* m^<o9a4 ol tea 



(7DHJIBA 000236436 

#M&ga&imtnff»ni26#ifccD 1 

(72)5658^ Hi* 

#N^(SrmtJlW1126»%cD 1 SMS* 

(74)ftllA 100088155 

A&Jll ^» (*1-2«) 



(54) [&9i©£«o 3t®E«yg^R^s<ti§ 



(57) (flflEfi) 
t5. 




'04,11, of 



SEARCH REPORT 



(2) 



1tBI2000-299489 



MSMC* 2 K-^LT«**hftWB 
Jit. 

MC¥»fMi<0ME3te«^«*H«SlWitE. S5IBB 

fite£ftS£& ISE^^HOKriBSffiH^Saj-rs 
5 C t T c 

m&m 3 ] mmm i yjuwatm 2 ctto^wame 
K»iRir**3fcKttsnfc3tt:7 7'-Wi:» 

<t mz hueb^^ 7 -r y *sa«w*tc <fc 

[0 0 0 1] 
[0 0 0 2] 

LTs KHFP 7-24053 4^IBK©7 * 
h^f*- K#a6tiT^5. ±E&MBB4>!M!Kff 
57t h^r-T*- KflMIWSttp njft*©irFa«M)3a# 

[0 0 0 3] 

5 t-r sawn l*u ±f3ii^iBiE 



* i I* 5 lESBtffe 5o 

[0004] *mmmT.m<07 

[0 0 0 5] 

&^S£>¥»*JfKP I Nmmo>7*b 
Ksflasmrctis 2 k-^ltjb«* 

111 tg^tii <h BlcftlM t SBSrs J: 3 KSg 2 

[0 0 0 6] ±E3MUBfeX?K&l"T. £&S&fi¥ 
[0 0 0 7] *fB91K:fll£%3flm(i* ±fB©3fc«£8& 

y % ^5R©3t§fIS«fc y /.hBHt* 0* 21 i: T l * 
[0 0 0 8] .k&feSMMC&l^T,, 3ttU8ft)R7& 

^©.tatc-rscttccky, ^§{tfgtD3SJg^l^46^c: 
[0009] 

[0 0 10] Hit*. mgtt£WS3MlffiftiR?4>Sr 
ffii?65. 0. 0 2 Q • c mlXTCDmn^-om^ 5 
2 5 >imififl)nai->y aViC6S;5¥«fl«fi1 1± 
izmmi f]m©sio 2 H 2<j«««*tu 
JTZ?¥ti<*SffiT USi 0 2 B1 2 6'=8P^Mlc|^56^ 



(3) 



&m2 000-299489 



ffil 0±-T^to-6S i O2JII 2±HICI±. ->'J3^ 

g#M2 0£Dft^&$iisE<7>a®<ia!gBt::ti. J** 
0 . 5 fj m0> pM^m®!* K-^L/hSSS 2 1 
**IT y s 2 0 ©ft^£^i&DgM]SJl 

sfc, pS£DSffiH2 1 ^syH&fluuctt. a 

®Jf 2 1 «t-S©FJPi^^^00mEM 2 4 tSSref* 
«J:5lcJia^mS2 3tfnI^«M K-7LTJEffo!r 

[00 11] £<0<fc-5KLT. pS!<Z>SffiJf2 1 tni 
©g®JI 2 4StfJU2«^ 2 3 <tlcH$nfc^i*Jl 
2 OCfE -r&=b-54 kQ • c mJ.X±©3fi£v£ i 6»ofc 

nmo*>r£m2 2&&j&-£ti2> 0 z.z.x\ nm<Dtprsm 

2 2 <D*i&®>m&lt n S^BBi! 2 4 &tfJi22#SJf 2 

3<feyfi-gST'Sy. s-3Taii2 1 *7/- k 

(P) s KBJf 2 4&tfJlS2t*®J12 3*AV-K 

(n) tu <t>nji2 2^»s«nc (i) tsy?5P 

Jl 2 OI3gj£&fl£ KM21«>p 

lxl018atms/c m3Ji(±<h U 
Jlffltg^Jf 2 3 JSiZfmwm 2 4 CD n §PFtt&Sei±t*r 
ntlxl 0l5 a t ms/cm3tt±, HlSgftfclil x 

1 019a tms/cm3W±tt5„ 

[0 0 1 2] ^fti2 04)8B£liS i 0 2 J13 2# 
^fiEStlTt^o «®J12 1 «ii*67-/-KW3 
3£, JHJZWWMI2 3©±BBfrS*V- KW93 1 
**1«XS i 02JB3 2lCW*fc:a>9? h*-Jl4nl 

[0 0 13] ce£3ttttJ8£r«C&(C<l:*J, f&fcfi 
AV- hH3 1 1 0<ffl£>mu5J12 4frSIR 

tl(f}LTl*fc4>lcttU ^Hfi£J£8iTli T 7 y — KM 3 

3 trauffi-p**imp*Mi2 o±©»3a»wi2 3#s 
n»j arc <t# t*#*cdt\ z-bv^y xaic&ivr* 

[0 0 14] Sfca)eJO»&tt?& p§>4>SB5Jf 2 1 * 
K»J BtrfttMSHSfcgaiH 2 4&lFja2UMM 2 3 ff» 

2 1 <tKBJf 2 4»tf J§m3»fUI 2 3 «tcT)il5"JfitfCfi!6» 
*ttft!>U TV- KM3 3 fcJ&V- KWS3 1 £©IH 

fc. n SETOMS K— ^ LTIBJiS SftfcJHfflWJi 2 3 

#seji2 1 rovHA/p^sfefe. mmmnm2 3 It 
[0015] *mmBMi:H3inmmi oks 

i O2JH 2imtftttlT^ZZ.tlC&V, 1912 4 

[0016] j-x±, ytm^ikm^ommBmci^TW 



S i O2JII 2l±S i 3N4^<t*<0*&^JlTfeoT 

1 1 ±£«&¥»<*J1 2 0 #mf£3-*XTVT*> 
Mi^tf. d©H^ti:li¥^i**«l 1 TftB&Srtifc* 

fclTfe*. * 5 fc, 1 1 Ottnt, n y a 

raw-tea utratt mw&s smzm^tzi&m ic-rs 

2&S^»®B2 4©^L^itt,%?l6tlSo P I 

uffi&*m&T2>¥mi*m 2 oco&mco pmt nwzm 
[0017] mz. is&nmzmox'mmtsimttmm 

3&jS*H*Jlt*Ta*r. H 2 5 Itm I 0D3£S£Jft 

itm^rzs&zmu mmr^mmitm^-r^ 

[0 0 1 8] H2lCjjVr<fc-5K. JtffiJriO. 0 2O-C 
mJCTR Jl*5 2 5pm©nS->ya>^6«:5^<* 
»«1 1±l^ «fiSStLTJI*1 MmCOS i 0 2 H1 
2^JKfiE-r^e:<!:lcJ:oT5£itStgi o&mm?Z>« * 

CD±EK 5 ~ 1 0 fj m© n ^®H1t^»#B 2 2 y 
^to-t+Sffile.tyfBmt-So dCT% nS^tttW* 
8 2 2 (± n fet* 6HC^C-> y =1 >K d; o TJK 

So nS>**fti|UiWl2 2l±. Jlffl©Itf^ + 

S'-wUfiEfia^S I MO X (Separation by Implantatio 
n of Oxygen^StCcfcyjEfigLT^SlA, 

[0019] ;^cs3^-rj;at::, >mmmi&mm 

mT&ZmWRlZS i 0 2 il34tc c fc^^X^^AH^ 

^r«i»< nmmm^mwm2 2iznm^m^i& 
WLZVTnmo>mmmwm2 3*mis.?Zo czt-. n 

IMHBt 1 X 1 015 a tms/cm3j^± x mm 
mzlf \ X1 0l9a tms/cm3jLX±fr^ 0 
[0020] ^(c|§14tc^-rJ:5^ n^mi4¥®i* 
122 omms ic p ^5F!PE15s^fi£ift*-ti:T pScoSffiH 

2 1 zmm?** z. ct\ pw^mvammit. 1 x i o is 

a tms/cm3jj(±i:-rs<, 

[002 1] Zllzm 5 lc^-r<t5t^ 3t«lE^«Ea)T 
cr>^ftS«1 1 ^KOH^ffl^TX-y^V^lCfcyi^ 
£U ilt^TS i 02^1 2$HF*fflL^Tl7f>^ 
K<fcyi&35-r*„ X-y^V^l^ l7f>^<fcoT 
IffiUn §U#S14¥#W1 2 2 n STMtt^'T * > 
>iA^tc J: y K-7LTnSf§tt^*I 2 2©K® 

tkm^tf&mzixz. zz.t\ um<Dmmm2 4itmm 

[0022] ^i*sffii 1 1 Lrmmm'mm 2 
3 £m£*mwa&a>**v>*mi.\ ¥«#ssi i±tc 



(4) 



$fP»12 0 0 0-2 9 94 8 9 



S i 02^1 2£JgmU&^T-¥^i*»S1 1 t*V- 

isn.^oiztztctbT'&Ze muzit^ i 1 

±ics i o 2 n i^mmt zz\tT\ ¥»ttssi 1 

[0 0 2 3] *5gBJ3K«;5ft§{fiS<D$?jlft3l1 
V 6 3«**-3[slttS«6 2 fc*6««S*l 

[0024] %«£!feK?4 o i±, ytwm&m? 4 0 

*ffi«»E«aS«6 2K»"|fir*«fe5lE|a|«M«fi6 2_t 

keb*+u 3tfra»x?4 o commmoy/- k«b 

3 3 t*V- K«C3 1 li/\*>7"6 1 (CfcoT, 0S&B 
[0 0 2 5] ft7 7"f/\"5 2«U 3MUE£iR74O0!)K 

Aatr^atc 4 ocDMWtettyftfw- 

l*S**lfcaB»tt-»©»BB#5 5S(D<HB» 
tttftoWSOT. 3ttW&UR?4 0 &0>«yttfcNg 

S#fcl»IBft < SSfe-T J: r> |C 5 5 gro&EKlinidrft 

[0 0 2 6] 3fe77^/t5 2fr6AI*Lfc3feR. 3fe*X 
«SfS«^3*LTSffi^A8*-rS«t:-5l^ ft73»-r/*5 2 

»*«)+<>iMHttwasjie? 4 o ©s^atuff-rsj: 

9(cnU1tftt6tlT^«. JI1tttK& ft77"m5 2 
©l*y«ttB*fc % 3ttWHfas?4 0£«7r-r/t5 2fc 
(DlftMK u VJtlSEibaiBi 5 1 *Jfc* Lfcft. U VftHf b 
8tBi5 1 ffflMbTSMlCs 3t7y-f/\*5 2©ft'S^&il 
f40 fcCSU W*«fc(iil!(Oft*ij!»»6-S<0**Ai# 

«fc3UiJt7r-fy«5 2©«i*ili!s-r*o UAWAtfS* 
lCft?fc&£lCU V3fe«RttLTUV%flHbWB5 1 :£ 
Wt**, 3fc7 y-f7t5 2*3HHBHME?4 o(cB£« 

[0 0 2 7] 44g0gJB4>3fe£ffiS 1 0 Oli, /^76 

1 «fc »J3MUHME?4 0 iiBSSBffi 6 2 .h^SSST-i* 

3ttfiflt«i ooo'.MBKbtfBetis. 0 

2 <0«ffi«ST«tm**©?ttawaSSi:a>«*JMIItf 



[0 0 2 8] *^lC«*3tS^S<7)»ilftS2 

<Dtt§{f§5 1 0 OfcS3«W*7 1 *gW-fcSg2g|J£JESg 
©ftSfffll 1 Ot^mSS. ftSftSSI 1 Ofi, 

Hfc3«T3WBHfc*y 4 0 <t, ^tf5t«ffl^nnx*nfc 

0Sg«« 6 2 ftfSS&li? 4 0 SSSSBtg 6 2 fcH 

££ic*te:7 7"r/t 5 2*««r*3mai«7 1 

[0 0 2 9] 3EitgP«7 1 It, ft7 7"r/*5 2:£iITfi: 
»ffl»-r KJt*EB5fc*r*KBHSSBtt*a: u ease 
©fi8WtJWBBa»4 0ffA5/£lt©**S**Lt 
f*. 3WMHft«?4 0tt. ±Cffl£ffigffi&mHSlc 
0tt»S6 2lc3flfi*a«iR?4 Ooasfi9tfE]Ki£6 
2tE»fiir**3lcE«*tU 7V-K««3 3»lMl 
V- KSS3 1 «n>76 1 K<fc9Tlain»l&6 2<D« 
tt/ttr->£SttE&hTlt«. 3£J#SP«7 1 lilslttSC 
6 2±©3fcSggyg?4 OS-5-tOHgPlCfc-DTaa^ 
EB**lT^«. 3a*ffl**7 1 tt, |slttS£6 2£&-r 
*l■!t=58effl72**U EBHMfi6 2lC«W-S*lfcrt 
6 4 (C«a6iiS*U tt«X0 8 2 *JSU>Tggg 7 2 lift 
6 4KBU£&TLTl.t%. JlfiTOft*? 4 0 ©SHS 

S&DlSlfi ££tttttt 7 1 (DC9ffiflEii£0>Mtllll(cti&* 
*J8 1 #ffl^6*i3atffl**7 1 lc£%3HtS&lR?4 0 
©@£*«fcy5t*l«:LTV5. 

[0 0 3 0] %17-<I%5 2«, *«— Hffi««S}tS«7 

1 ©HEicfc^ar-r H^?n:TjtiSM?4o©f 

•«K««4( k S3ttmaMW«teStl44nTt , »*. 3t7? 
>T/\"5 2ti. U V^SSibSlgS 1 ^77-<A5 2i:$ 
^g?**7 1 troFiaKJiLNT. ±IBSl^fi(9B^«!:IIlL:^ 

5 It. £f#SW*7 1 fcHft*ftTt^«. *nagm^ttfc 
tvrtts 2S:*#SW*7 1 *W*«c^lcJ:U. Kir** 

5 2atf»raftiR?4 oflt-jKiiaKiBe**u Jtss 

[003 1] J-X±. *^B^lC«S^§ffSO)^Bfem^lC 

l*3iegP7 2, Slf5X6 4^igttTS}fSI57 1 *I^L 
Tt^«tf« i8rLt.SeBS7 2. Sl5^6 4^tStt^!& 
Wift<» JMWU©*TliDeLT*.ai.N. $fcS«S«j8 
1 lz-2VT*>!&-fL*>m^Z>&^l*%:^ 
[0032] 

iwumtam **wtcj:nHr, 7»y-KWit»y- 

K«»D3>** h*H— ffifc**C4:fc*ys til 
46/ x-vyg^A-Pltg t ft y 3ttB«»D'J«!ft*H* C t 



(5) 



<&m 2000-299489 



[04] *HJ©BJI©3tfiS^ ; ?®8BilS*^'3"EI 

[05] **Breato3i«s&x^ii&^$**?~H 
[06] *^^^3ts«ti£Dm i ^«6JK^=&^-r0 
[07] *^B3ic#^3t§ftsi©m2^^^^-r0 



[01] 




T-65. 

1 0 • • • 1 1 • • • ¥^E<*»ffiv 12 - ■ 

• S i O2JI. 2 0 • • • ¥mWM. 2 1 • • • Sffi 

2 2 • • • *mm (nmmmm*m#m) , 2 3 • 

• • jim^aji, 2 4 • • • Mas* 3 1 • • • av- 

KBS> 3 2 • • • S i O2B* 3 3- • • TV — F5 

@, 40 - • • 5 1 • • • u vxmtm 

m. 5 2 • • • 6 1 • • • ;*>:7\ 6 2 • 

• • #ffiK$->£irr£iH]sg*t6. 6 3 • • • ®m/t 

64 - • 71 • • • 3£#35**, 72" 

• ggeau 81, 8 2 • • • &«!k 100. iio- 



[0 2] 





(6) 



^2000-299489 




»M*S«i&rtWlirni26#«l© 1 saa* 



F£-jU(##) 2H037 AA01 BA11 DA03 DA14 DA17 
5F049 MA04 MB03 NA18 NA19 NB01 
PA09 PA10 PA14 PA20 QA06 
QA14 QA20 SS03 SS07 SZ13 
TA01 TA14 
5F088 AA03 AB03 BA15 BA18 BB01 
CB09 CB10 CB14 DAI 7 GA04 
GA09 HA13 JA01 JA14 



